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SPECIFICATION 



SYSTEM FOR ARRANGING A PAIR OF OPPOSITE CONNECTORS 
(This is a Continuation- in- Part of the copending application 
Ser. No. 08/858,218 filed May 10, 1997, now U.S. Pat. No. 5882211) 

5 BACKGROUND OF THE INVENTION 

1 • Field of The Invention 

The invention relates an interconnection system including at 
lO least a pair of opposite connectors, which are adapted to receive 
a pair of corresponding modules therein, wherein between this 
pair of connector, the conductive traces connected to the 
corresponding contacts are arranged in a parallel relationship. 

15 2. The Related Art 
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SO DIMMs (Small Out-line Dual In-line Memory Modules) are 
alarly used in the computer field, so that the corresponding 
connectors are also desired to be installed within the computer 
2 O as an interface device for connecting the modules to the mother 
board, as shown in U.S. Pat. No. 5,514,002. Recently, more than 
one modules are required within one computer for efficient signal 
transmission. One approach is to use two stacked connectors on 
the mother board to respectively receive the corresponding two 
25 modules, as shown in the application Ser No. 08/393,704 filed 
Feb. 24, 1995/ Another approach is to directly mount two 
connectors on the mother board, respectively. The former 

increases the height of the mother board assembly, and also makes 
it difficult to solder the longer contact tails of the plural 
3 0 contacts of the upper connector with regard to the mother board. 
The latter as shown in FIG. 1 generally has the two connectors 
arranged in a front-to-end aligning manner wherein the same 
positioned two contacts in the two respective connectors are 
aligned with each other and sharing the same trace 200 which is 



eventually connected to one corresponding lead of the CPU chip, 
according to the circuit layout design of the PC board. The 
distance between these two corresponding contacts is 
substantially relatively long because these two contacts are 
5 spaced from each other by at least the length of the side arm 201 
of the front connector. As understood, the longer the trace is, 
the more the antenna effect occurs, thus making more noise during 
transmission. it can be understood that a side-by-side 

arrangement for these two connectors, as shown in FIG. 2, also 
10 creates longer traces 200 between a pair of corresponding 
contacts each located in the same position in the respective 
connector . 
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^ Therefore, an object of the invention is to provid 

jjy 15 interconnection system which includes two connectors whereby the 
traces interconnecting two corresponding contacts having the same 
position with regard to the two connectors, respectively, are 
relatively short to prevent themselves from creating unnecessary 



noise . 
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SUMMARY OF THE INVENTION 

According to an aspect of the invention, a system for 
interconnecting two modules to the CUP chip, includes two 

25 opposite connectors in a head-to-head arrangement. The traces 
each of which connects the two corresponding contacts each being 
located in the same position of the corresponding connector, are 
generally arranged in a parallel relationship. One of the 

connectors is substantially a standard one which meets the 

30 requirements defined in the general specification. The other of 
the connectors is generally, but not exactly, of a mirror image 
with regard to the first one, wherein the positions of the 
two-row contacts with regard to the housing along the lengthwise 
direction of the second connector are arranged in an opposite 
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relationship with regard to those in the first connector. when 
used, a standard module can be inserted into the first connector 
in a common way with its upper surface facing up, or can be 
inserted into the second connector in an opposite way with its 
5 back surface facing up, whereby the pads printed on both surfaces 
of the module can be respectively properly electrically connected 
to the corresponding traces regardless of which connector it is 
inserted into. 



BRIEF DESCRIPTION OF THE DRAWINGS 
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rU FIG. 1 is a perspective view of a pair of connectors mounted 

■3 on a PC board with an aligned head-to-tail relationship, 

QO according to the prior art. 



FIG. 2 i 



s a perspective view of a pair of connectors side by 

y side arranged with each other, according to the prior art 

D 



FIG. 3 



is a presently preferred embodiment of a pair of 
connectors mounted on a PC board with a head-to-head relationship 
2 0 according to the invention. 



FIG. 3(A) is an enlarged partial plan view of the housing of 
the connector of FIG. 3 to show the offset relation between the 
upper row passageways and lower row passageways. 

25 

FIG. 3(B) is a plan view to show the upper row contact and 
the lower row contact of the first connector of FIG. 3. 

FIG. 3(C) is a plan view to show the upper- row contact and 
3 0 the lower row contact of the second connector of FIG. 3. 

FIG. 4 is an exploded perspective view of the connectors of 
FIG. 3 to show the structures of the housing from the front side 
of the second connector for illustration. 



FIG. 5(A) is an enlarged partial perspective view of the 
first connector of FIG. 3. 

FIG. 5(B) is an enlarged partial perspective view of the 
5 second connector of FIG. 3. 



FIG. 6 is a plan view of a module for use with the 
connectors of FIG. 3 to show the upside and the downside thereof. 

!g 10 FIG ' 7 is a plan view of a pair of connectors of FIG. 3 

1U under a hypothetical situation that the second module is still in 

O a normal upward facing manner within the second connector, to 

m show how the corresponding traces are arranged on the PC board. 

W 15 FIG - 8 is a plan view of the first module and the second 

m module for use with the first connector and the second connector 

<p wherein both of the modules show their upside surface and the 

corresponding pads thereon, and how each trace electrically 

connected between the two corresponding pads. 
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FIG. 9 is a plan view of the first module and the first 

module for use with the first connector and the second connector 

wherein both of the modules show their downside surface and the 

corresponding pads thereon, and how each trace electrically 

25 connected between the two corresponding pads. 

FIG - 1 0 : show a second embodiment of the invention. 
FIGS. 1 If and 12 show a third embodiment of the invention, 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

References will now be in detail to the preferred 
30 embodiments of the invention. While the present invention has 
been described in with reference to the specific embodiments, the 
description is illustrative of the invention and is not to be 
construed as limiting the invention. Various modifications to 
the present invention can be made to the preferred embodiments by 



those skilled in the art without departing from the true spirit 
and scope of the invention as defined toy appended claims. 

It will be noted here that for a better understanding, most 
5 of like components are designated by like reference numerals 
throughout the various figures in the embodiments. Attention is 
directed to FIGS. 3-5 wherein a system 10 for interconnecting two 
modules includes a first connector 12 and a second connector 14 
each of which is adapted to receive a module 100 (FIG. 6) 
10 therein. The second connector 14 is positioned opposite to the 
first connector 12 in a head-to-head manner with the first 
connector 12 so that both these two connectors are generally 
aligned with each other in a front-to-end direction. 

15 The first connector 12 includes a housing 16 having a main 

body 18 and two side arms 20 and 21 extending rearward at two 
opposite ends of the main body 18 wherein each arm 2 0 further 
includes a latch 2 2 to cooperate with another opposite latch 22 
for retaining the module 100 within the housing 16. Two rows, 
2 0 i.e., the upper row and the lower row, of passageways 24, 2 6 are 
disposed in the main body 18 wherein in each pair of passageways 
24, 2 6 including upper passageway 24 in the upper row and the 
corresponding lower passageway 2 6 in the lower row, the upper 
passageway 24 is substantially offset to the right side of main 
25 body 18 in comparison with the corresponding lower passageway 26 
(FIG. 3(A)). This arrangement is to meet the positions of the 
corresponding pads 102, 104 respectively printed on both surfaces 
106, 108 of the module 100 wherein in each pair of pads 102, 104, 
which includes a first pad 102 on the first upper surface 106 and 
30 a second pad 104 on the second back surface 108, the first pad 
102 is substantially offset to the right side with regard to the 
second pad 104 . 
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Referring to FIG. 3(B), an upper contact 28 is positioned in 
each upper passageway 24 and a lower contact 3 0 is positioned in 
each lower passageway 2 6 for engagement with the corresponding 
pads 102, 104 of the module 100 inserted into a central slot 32 
5 of the main body 18 of the housing 16. 

A key 34 is formed on the right side of the central slot 32 
of the main body 18 of the housing 12 to comply with a notch HO 
on the front edge of the module lOO so as to prevent incorrect 
lO upside-down loading of the module lOO to the housing 12. 



P The fi ^st connector 12 generally is a standard product 

IB adapted to meet all the requirements of the standard module lOO. 

J 3 The feature of the invention is to provide the second connector 

yj 15 14 which includes all the same structures as those in the first 

IJi connector 12 except two matters illustrated later 

'5 

Thus, the second connector 14 includes a housing 16' having 
a main body 18 • and two side arms 20 • and 21' extending rearward 

20 at two opposite ends of the main body 18' wherein each arm 
further includes a latch 22' to cooperate with another opposite 
latch 22' for retaining the module 100 within the housing 16*. 
Two rows, i.e., the upper row and the lower row, of passageways 
24* and 26' are disposed in the main body 18 » (FIG. 4). An upper 

25 contact 28' is positioned in each upper passageway 24' and a 
lower contact 30« is positioned in each lower passageway 26' 
(FIGS. 3 (C) and 4) . 

It can be seen that in the second connector 14, each pair of 
30 passageways 24' and 26' still follow the same offset manner as 
the first connector 12 . 

When used, the first connector 12 and the second connector 
14 are oppositely and head-to-head aligned with each other in the 
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front-to-end direction on the mother board, whereby a first 

module lOO can be inserted into the first connector 12 in a 

normal condition and a second module lOO can be inserted into the 
second connector 14 in an upside-down state. 



The following description can clearly illustrate the reason 
why the invention presents this method and the structure 
relationship of the corresponding passageways 24, 26 of the first 
connector 12 and the corresponding passageways 24 ' , 26' of the 

lO second connector 14. Referring to FIG. 6, as shown, there are 
144 different pads 102, 104 on two opposite surfaces 106, 108 of 
the module lOO wherein the pads 102 on the upper surface 106 of 
the module 100 are named P1-P72 and the pads 104 on the back 
surface 108 of the module lOO are named P73-P144 , and wherein 

15 P1/P73 are a corresponding pair in a vertical direction even 
though the upper pad 102 is offset to the right side with regard 
to the lower pad 104 in the lengthwise direction. The remaining 
upper pads 102 and lower pads 104 also follow the same format. 
Correspondingly, as mentioned before, to each pair of passageways 

20 24 and 26 of the first connector 12, the upper passageway 24 is 
offset to the right side in comparison with the corresponding 
lower passageway 26. The upper passageways 24 and a lower 

passageways 26 are also named H1-H72 and H73-H144 wherein H1/H73 
are a corresponding pair adapted to align with the corresponding 

25 P1/P73 of the module 100, and the rest of the upper and lower 
passageways 24, 26 are in the same arrangement for alignment with 
the corresponding pair of pads 102, 104. It can be seen that HI 
in the first connector 12 is of the upper passageway 24 which is 
alignment with the corresponding PI of the module 100. 



200 which connects the one contact 28/30 of the first connector 
12 and another contact 28 ' / 3 0 • of the second connector 14 wherein 
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As understood, the head-to-head arrangement of the two 
connectors 12, 14 is designed to reduce the length of the trace 






each of these two contacts 28/30 and 28'/30' substantially 
engages the same position pad 102/104 of the corresponding module 
100, for example, Pi, P2 , ... etc. Under this situation, if the 
second connector 14 still has the module 100 in the normal use, 
5 i.e., upper surface 106 facing up, the traces 200 which 
respectively connect pairs of the contact • 28/30 of the first 
connector 12 and the contact 28'/30 of the second connector 14 
can not help but be arranged in an intersection manner as shown 
in FIG. 7 (this being a hypothetical condition), thus resulting 
10 in not only complicating the manufacturing process for making 
such traces 200, but also generating the improper antenna effect 
during transmission. 



15 having the second module 100 • , which is totally same with the 
first module 100, upside-down installed within the second 
connector 14 wherein as mentioned before, the second connector 14 
generally is of a reverse type with regard to the first connector 
12, which not only has the similar basic structure with the first 

20 connector but also has several differences to comply with the 
upside-down installation of the standard module lOO. 

Because the second module 100' is upside-down installed 
within the second connector 14, pad Pi of the first module 100 

25 will be aligned with pad PI of the upside-down second module 100 ■ 
within the second connector 14 in the front-to-end direction due 
to the first connector 12 and the second connector 14 being 
oppositely aligned with each other. The remaining pairs of pads 
102/104 of the first module 100 and the , second module 100 • also 

30 own the same characters. Therefore, the traces 200 electrically 
connecting corresponding pairs of pads 102/104 of the two modules 
lOO are naturally configured to parallel to each other and each 
trace 200 has a relatively shorter length thereof. 



This is the reason why the invention presents a new method 




Based on the aforementioned requirements, different from the 
first connector 12, in the second connector 14, passageway HI • , 
which is adapted to align with pad Pi, is disposed in the lower 
passageway 26' because the second module 100 • is designedly used 
5 in an upside-down manner. Therefore, in the second connector 14, 
the lower passageways 26" are defined as HI • -H72 • and the upper 
passageways 24 • are defined as H73'-H144» wherein Hl»/H73» are a 
corresponding pair in the vertical direction, and the remaining 
upper and lower passageways 24' and 26' also follow this 

10 arrangement. Under this situation, it can be seen that in 
comparison with the first connector 12 in which passageway HI 
starts is close to the right side arm 20 and is of the upper 
passageway 24, the second connector 14 has its passageway HI' be 
close to the left side arm 21' and be of the lower passageway 

15 26'. Accordingly, in this embodiment, the upper/lower contact 
28/30 in the Nth (counted from the right side arm 20) upper/lower 
passageway 24/26 of the first connector 12 is electrically 
connected to the upper/ lower contact 30-/28' of the Nth (counted 
from the left side arm 21') lower/upper passageway 24 ' / 2 6 1 of the 

2 0 second connector 14 through the corresponding Nth trace 200 
(counted from the right side of the mother board) . 

As mentioned before, to comply with the upside-down use of 
the second module 100 ' in the second connector 14, there are 

25 several structure differences between the first connector 12 and 
the second connector 14 other than the numeral definition such as 
HI or HI' with regard to their upper or lower passageways 24/26 
or 24»/26». The first difference is that the key 34' of the 
second connector 14 is formed on the left side of the central 

30 slot 32' wherein the distance from the left side key 34 » to the 
center line in the second connector 14 is substantially equal to 
that from the right key 34' to the center line in the first 
connector 12. This is because the notch 110 of the module 100 is 
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set on the right side thereof, and thus the second connector 14 
should have its key 34' set opposite to the first connector 12. 

The second difference is that a recess 40 is formed on the 
5 lower portion 42' of the housing 16- adjacent the second 
passageways 26'. it is understood that because, to the module 
100 or IOC, the upper surface 106 and the back surface 108 
generally have the same layout arrangement for the corresponding 
pads 102/104 and the edge notches 110 except one thing, this is 
10 the reason why the second module 100 • can be upside-down used in 
the second connector 14. The layout difference between the upper 
surface 106 and the back surface 108 is that there is a 3 . 2 mm 
clearance distance dl between the outermost edge of the 
electrical components 112 mounted on the upper surface 106 but 
15 is a 4.0 mm clearance distance d2 between the outermost edge of 
the electrical component 114 mounted on the lower surface 108. 
This requirements originally complies with the standard connector 
as the first connector 12 having a larger dimensioned lower 
portion 42 than the upper portion 44, for i)o-6 interference 
2 0 occurring therebetween. in the invention, because the second 
connector 14 is adapted to receive the upside-down module 100, 
there should be such recess 40 in the lower portion 42* of the 
housing 16- for avoid possibly interfering with the components 
112 on the upper surface 102 of the module loo. 

25 

Accordingly, referring to FIGS. 3(B) and 3(C), to comply 
with the recess 40, the shape of the lower contact 30« in the 
lower passageway 26' of the second connector 14 may have somewhat 
difference to that of the lower contact 30 of the first connector 
30 12 . 

It can be appreciated that the invention presents not only a 
newly designed connector 14. which is different from the 

standard connector 12, for receiving an upside-down loaded 



standard module loo, but also a system using a pair of connectors 
12, 14, i.e., one being standard connector 12 and the other being 
a reversed-type connector 14, to respectively receive two 
standard modules lOO therein. 

5 

It can be contemplated that the traces 2 00 are aligned with 
the corresponding passageways 24/2 6 of the first connector 12 and 
passageways 26-/24' of the second connector 14, and substantially 
electrically engaged with the corresponding contacts 28/30 and 

i; Q lO 30-/28' in the first and the second connectors 12, 14. Thus, the 

iy 

^ modules lOO can be electrically connected to the CPU chip, which 

Q generally is mounted on the back of the mother board, through the 

G corresponding contacts 28/30 and 28»/30' and traces 200. 

f.-U 

15 It is also noted that the invention provides an arrangement 

"q that the Nth pad 102/104 on the upper/back surface 106/108 of the 

module (counted from the right side of the upper surface 106, is 
adapted to engage with the Nth upper/ lower contact 24/26 of the 
first connector 12 (counted from the right side arm 2 0 of the 
20 first connector 12), while is adapted to engage with the Nth 
lower/upper contacts 26 • /24 • of the second connector 14 (counted 
from the left side arm 21' of the second connector 14. 

FIG. 10 shows a variation of the subject system wherein the 
25 first connector 401 and the second connector 401' are head to 
head positioned with each other while these two connectors are 
not exactly aligned with each other in a front-to-back direction 
but with an offset thereof for compliance with the printed 
circuit board layout limitations . Anyhow, the corresponding 
3 0 traces 4 04 connected between the corresponding pair of contacts 
406/408 and 408 1 /406 1 respectively of the first connector 401 and 
second connector 401 1 , can still be arranged in a relatively 
shorter manner and simple parallel mutual relation without the 
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complicate bridge joints or induced noises disadvantages inherent 
with the prior arts . 

FIGS . 11 and 12 shows another embodiment of the invention 
5 wherein the first connector 501 and the second connector 501 1 are 
back to back arranged with each other on the printed circuit 
board. Under this situation, the traces 502 each connected 
between the corresponding pair of contacts 503/504 and 5 04 1 / 5 0 3 1 
of the first connector 501 and the second connector 501' , can 
y 10 still be arranged in a simple aligned manner although the traces 

=y 502 are relatively longer than those disclosed in the previous 

"---j 

£3 embodiments . This condition is also to comply with some other 

W 

;2 type printed circuit boards and the corresponding restricted 

11 space within the notebook computer. 

O 

l=y 15 

|=a 

IJ1 In conclusion, as mentioned before, other than the 

sQ 

reversedly positioned key within the housing, the reversed type 
connector should have a reduced dimension or narrowed width of 
the lower portion of the housing in compliance with the 

20 dimension/width of the upper portion of the housing wherein the 
upper portion receives the upper contacts therein and the lower 
portion receives the lower contacts therein, respectively. This 
reduction/narrowing may be implemented by either forming a 
limited recess 40 in the lower portion 42 ■ of the reversed type 

25 connector 14, or even extending such a recess 40 to the bottom 
surface of the housing. Anyhow, all such variations 

substantially form either a recess in the lower portion or a 
narrowed dimension of the lower portion of the housing for 
preventing interference with a module which is upside-down 

3 0 received within the housing of the reversed type connector. 

While the present invention has been described with 
reference to specific embodiments, the description is 
illustrative of the invention and is not to be construed as 
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limiting the invention. Various modifications to the present 
invention can be made to the preferred embodiments by those 
skilled in the art without departing from the true spirit and 
scope of the invention as defined by the appended claims. 

5 

Therefore, person of ordinary skill in this field are to 
understand that all such equivalent structures are to be included 
within the scope of the following claims. 
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